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(54) LIQUID CRYSTAL DISPLAY ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a moving 
picture of excellent display quality by making the 
visual field wide and operation fast as to the 
liquid crystal display element which has high 
contrast and superior gradations and shock 
resistance and is low in driving voltage. 
SOLUTION: On an array substrate 12, a common _ 
electrode 18 and pixel electrodes 27 are formed, 



and liquid crystal molecules 14a are switched 
with a lateral electric field which is parallel to the 
array substrate 12 to obtain a wide field angle; 
and an orientation film is processed for circular 
orientation as shown by 32a-32c; and the liquid 
crystal molecules 14a when switched are rotated 
from the initial state of the circular orientation shown by 32a-32c to the 
electric field direction to shorten a response time and make the response 
fast. 
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[ii$^2] m$^:msBtx/mmmiiim-'<7>mLizm 

tmsm 2 cr>\,^-rtiMzsmcom^^m'^. 
m^m4] mmmi}K mmmma/^Liommmmiz 
mm-ti^mmm(7)m$.\^i,zii\,^x . ^-^^ «y ^'sssa 

i:n»2if^«3OV^-r<X3!P(ciB«<0?Kft«^^^ 

imtmsi mi^m^. mmmsmx^zcommmmiz 

mm-rh^mmm<^mMf^i,zi5\,^x. ^^-^^ y^m^ 
fS.m^^nmtzmf^'ttmmmnm^ti^mir'imt't 
^m^m 1 xtm^m 2 cov ^mtHzMmcom^^^ 

muzj&m^ti^m^msLt -r^mim 1 cie«o?gs 

m:fj\^i}^i^M.xmsmmmizmm-th ^m9M<73m» 
rtfcfcv^T, ^-•7^y!'WL&mmmt:Fimi/zm[^'rtm 

WTm^(>M.xmMmmmmizm^^^ immM<omm 
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'7— Hrn-fe yy-J^r -f y^^' N >y r^^-V i^tjt. 
-^<7)«^y^•_y-:^;^0 AMU. fiU^7^Uh\ /J^t^ 

SKfi^S^^ (JaTLCDfcB&Srr-S. -) i^f^m^ 

[0003] >y-f 

-y N 5 y i^'XrJ' ( UITT FT i: B&«rf 

* , ) J: oliaa jp:«ri»itc:«c5e'r s r :^=;r h 
y j^mjrs^^^^ , s V >{i 2 7 0 ♦ <7>M ttimm 
(0^.^^ >y X Y:fjm<^^izxm):Lmm:^m 
izmftthMm^ h u i^xmm&mm=i^t,z:fySutLX 

h n e .y 2? ^{zj$m^'±xmmi-^t:ibm!m 

[0004] a«i:?Fff^fllS-r6l:^<7)X^ .y 

Ji, ^mm.iim.^i:m^'^fzm^m7m'^hmi^tix 

ftr>TiiPgiB^{C3a§-fXPB«SStt3&*ll< . fl^fc* 

^-?^'yi^m^X'^-ti>m. mi3iz^-tij:oiz. r 

VAtm.\ {Cfigtt<0M=5r* X h 9 >f T*?<7)m 1 <»5^ 2 
St/Sl2<om3 5r^aL. Mm® 2. 3S{c:mff$-En 

4^, 01 4 ( a ) (^Srr«J»i«)S<^5^^>f-TJ^i^I6J 

*>^Ei4 (b) iz^p-tmiz. Tu-fmmi t^^miz 
xm^E:fj}Mi,z^'^i,zw\mLx^ v^>^-ri>m^^ 
m^^m^$tix\>^^, 

[0 00 5] 

v^y i'm^mMi<r>m^^iTiy^mnz^nizm 

(BLX>f >yf->'^<-rS?KS^^^{C^->-Ctt. X>f >y 

ft^f#^^lS<><?)<?5, 014 (a) tC^^telliaDf 
m2<?)m2 . 3 ^BSTtrtC^t^* i^'-rxffilPl§itJtS 
^4)^4 5:0 1 4 ( b ) tC5^-raitc«ISlE^r|iam9 0 

• la^gt-stctii^^st. ^(^vsmmim\^b\i^r> 

[00061 -?-^-C*5|Hfl{4±ie^jS^I^-f § to 

•c, ^'7^-/^W:^^^m\^hm^m'^\,zii\^ 

X. mS^=i-^WSibm\ti:m)iMzy.4 •y^:^^f 5 
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(Dmrnmrnt. mM-ncr>mu<D^^'mMzm.if^ti. 

f B^^v^ -/ ^ m^mms^nm.mzmi^'t^ j: o mi^m 
10 0 0 81 ±iB«j«i:j: *):^m. mm:fjmzinf 

ijmi<zt5^^xmLmzm\HLmmizMLxmi^izm\^-t 

[00091 

5rH 1 :n;Mia 5 LTIttBtr S .10 {±?RS«^ 
^•C*'5. 1f-4Xl 5 0//mx5 0/zmc7)lB*SrlBII> 
-r-5IBi6#^i: LTTFTl 1 ^-fflV^STW^Kl 2 

•y iJ'JKamti 1 4 i: LT^«M:firtt*<jESitt-CfcS z 
LI-3926 (An = 0. 2030) ( 

iz^'rmizm^=.aMzmi^^t>^tii>mmLxh h . 

[00 101 i^:-Cru-f««tl 2l4.^J^r^5X*» 

^«0±(cK-fl:£^'J rj>' ( s i O2 ) M*»^>^:S«ei^ 
lS2 0^:frtTFTl Ij&Jjj^^^afV^S. BP^5>, ^ 
lte^lM2 0±<7)^'U'>A (Ta) i)^Cf>^ty-hnm2 

m22i:-ffL7^fUyTXi^V^y (a-Si ) i>^t^^ 
S¥»*ii2 SRX/m^t'^Vay ( S i Nx ) *>ii>^:S 

9kmm2 4i}im^^ti. ^:(0^^t^m2 3&x/umm2 
4*>^>^sf-^^^;p«JSi&fi?;^. r^:;P7r>^i^i;3y 

(a-Si )*>/^:3:S;i— 5<y:7Ji2 6^:ft-U, 
fii2 7i:S^$*lST;P5:i'>2. (Al ) *»fe^Sy- 
X«ai2 8. fi#ilS3 0i:-f*tOh'^^>«;S3 1*>'^ 

[00 1 1 1 C:^T-M*«fii27{4. I TO3!?>^>^0>-* 

- hi&um2 2±t,zxmmizm^^tixm . mz^^m 
vmi 8Rx/mmvM2 7±t,ztimimmti>zx *)m^ 

jmm32 a~3 2 c*«Jg«§ix&ffirftllS3 3*«Erie!l$ 



^S^l 4a{i, 2tc:^fTaoP3?gffi|6j 
3 2 a~3 2 c tC?&->T-i^«0PJSrje^-t-S«g2l&l§tt 
fsa. ■e<^iil|t:6^l6lfc:&-5T«?RS^14a«. T 

u-^m^izMLx^h.-^ii^nizm^-^tLX\>^i., 
[00121 -imj^mLisiti mm^:^^xt-(i>^^ 

Si^BiS«34±{C# (R) , Si (G) . W.(B) C7)X 

[00131 ikizm^am^f-i oc!oa§jt:s-«{c:ov^T 
5fe-rr^'f»«ti2tc3!)-p-c<4, 

±iz:z./^'y^mizX *} I TO^«KL^O±(c^ffii^ 

JK2 0 «:^®1R^-f . »:v^-C;^.>'N*-/ ^mizj: Kf^'J^ 
A(Ta)Sr^t, 7=r hUv'^ h (H^-f) Srv 

S-fflV^. :/-h««g2 lat^iixf:— «cOfelBlS2 1 a 

[0 0 141 ycfcr^x-^cyD&jciOBi^tvrDn:^ 

(SiOi ) r^/P7rX>'i;3i' (a^S i ) 

m^ti^vay ( s i Nx ) jKSrJii<?:««jgfigL. m 

iti^V^y (S iNx ) IK, r^;!^7rXi<ya> (a 
- S i ) JK*7* MJ y^97 a^&tc'C^N-^'-yiig^ 

L^i*c« 2 3 at^«^ 2 4 ^mm-& . ggv^T^i^ 

«£«2 3±tcr9X-7CVD^fetCj: *)T'E)l'yTy(.zyV 
ay (a.-Si) mim^L. x-y^V^JPXtTJf- 
5 -7 ^'S 2 6 i^^^r-ymOLL. Mizmsmizi 0 TfU 

SCZT^A ( A 1 ) m^m^Lfcm. hX-y^y^Ja 

xLv-;^mffi2 8. mnm3o&x/)^u^ y«ffi3i 

[001 51 wtof^, y-hfmtm2 2±izxj^-yiS'm 
izi*)n osr^ L, , :f hx -y^y^MT. Lmmcr> 

m9^m27^f-i:^-ymm-h, mz^ y-vim^ 

2 2Rif^Wmm2 O^X>J »y N^tCX-zf-y^JnX 
^^iimffil 8*s®S<^)HSmS2 7(7)^(C:fr^t^s 
«liai?^flgL!tf^, jKU-f 5 HSrWJS!ILri:iBlM3 3i& 

[00161 R{Cffif6l)K3 3 (C. HSftfc 3 fflOR^tC 

9m.^miLx. 3m<r>vimiM3 2 a~3 2 cj&sjgis 

[00 17l<J:t*ff&ia«tl3tc3i-?T{±, m^lSi3 
4±{;# (R) , Si (G) , » (B) cOWc^^^^e 

yn-M^^i^. ^^sf-ym^. mk^mmL. 
^^y^<^:^^-y 'S)Vi^3 6-^m^-th. 

[00 18] i^V^r, ?SS»/?Jt)«2. 5Atmtmi,J: 
a, TU'f^l 2±(CiKS2. 2ium<^i/-y>;r (Mii 

o^^^m^zxfmLtzik. Tv-(w^ \ 2imn\^ 
msL\3^n^Lxm^±x-^>vitL. ^c^mt^z^^-? 

12.1 3{c^9ir:trr&i, ^s-}}t^<7m^mt:^h 
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[00191 »:t:#ffltc-pv^T^'<.i>. m^mfm^i 

Oizx^MVMl 8RimmmM2 7{cttE$-EflJnL^ 

a(±S4 IZ^-ti: dlZl a^4'<^3fflcOP3J^ErBl 3 2a 
-3 2ctCi{J-5TiB^JSit, WfMilS. 27{,ZMVX 

mubizwmLxa*). mm.i 5fflSA»<?>AS#$*t:t3K 

1 0 i:m^Lmym. 1 6ffly*»^>{±5ji^$n 

m 1 4 1 4 atiia 5 ics^-r«tc«^^ri»iicE 
«i 5mi)>ii><^?Jttmi^^ivi'izmmii eizmx. 
[ 0 0 2 0 ] -e vx z<7)m^am^'f i o izxmmi:m 

±t.T3!>«'97!)*2 0msec i:fil«>-CjSl'^«^#^>tl.>t. 
X^ft<7)#tt{±±T:t* 6 0 * JjLhtciiV 3 > h 9 

[ 0 0 2 1 ] ^<J5 J: 0 fcm-mJf . JlSffiHft S-ftS^i 

ib. *V^-/i??8t^Biffl^^l4SrT^'fSfiRl2fcTfi' 

:t3\inzx^ -ji-yy-fh^. ^ammf,zxm^!rt^i 4 

a 1 8 atm#««i 2 7 te** i: =5rS 

vmmH3 2si'~-3 2c[zmr,xwLn^tii>mt^{^. x 
■i •y^y:^m. MfB^^^i4 a{±. vmizttLmmmx' 
m^iff^^mmiam. fmmmcrmmiz^ o^ifimm 
it^ii. !Kmmxho^ifi(>. wmizh-^xhs^n^ 

[00 22] [Smmi WzitL. m^»^14aii)i 
9 0- y>(:x.htmi>J:o. mi<^m&cr>mmizisif:i> 

ffifsiis 3 3^.012 iz^-tmiz^mum 1 asx/mm 
tt. mmi:^Lxitmm^im^Ltzm. ±^±.ifi 

0*^8 Omse ±ibTil^*)ifi \ 2 0ms e c i:-rlx 
b'<7)7 »ia:3 0 H z J: •5a< 0 , HIR**!?^ 

[0023] <J:{:*^BjcO||2<7)||MiO?^®£-06 5r# 

M tTiKHB-rs . 1 cr>m&<mmizii 

ilrm^^ 1 4 aioWKJS-^lEiar^rifii**^^:^ i>ff) 

[GO 24] apt*, TWSfiZl 2±B5fc:EPSrJ$iiai! 



mim 2 7 <r>fsmmz . m tTt/hPjjgffii^ 3 a i&j^^ 
8.27 <7)igiig{c/jNFqj^ffi[6i 3 8 i:m-f^:?>mm&^ttx 

[0025] Clixfci 0 . MfH«^^ 1 0 fc:*JV>r*!J 
m^lzSi':>Xii. iB|6]^3 7*</jNnj^Er6l 3 8 ^^TT 

ifel 4<?5?Ra^l 4 a«H6tCSTtJ:-3fc:^^i?|ffil 
8at^^mS2 7ra-e/jNRJ^t6]3 8tC?&-?Ti^J$ 

a. w«fiii8, 2 7iznLxmi^izmmLx}3K>. X 
— J^iimfii 1 8 ayiffs«fii 2 7 HtcafE^ Efijnr^ : 

^t.^Biis 1jf^<^mmzi *) Wi^e^ 1 4 alil^ 1 CO . 

^m^ivrizmymi6izm.iR^iim&v^^\ 

[ 0 0 2 6 ] ^ UT vl O^g^B^m^ 1.0 fctllB^^ 
*LlEgl^S^j||^L;tBf. i:^±**'53&«l Oms e 
c . i:-^W3*^^2 5ms e c tflii^Tj^V^ffl^ff^ja 
X«1P«<0^«±±T:£*6 0- J.:Ui{c*3V^Ta>: 

[ 0 0 2 7 ] J: d ic«dttttif . m 1 <r>mm<mm 

mm^izmxJmmEco^mt'^m^^'?^-/ ^^ms 
motmi 4*fflv^7t«[a«^^i otfcv^TJi&ffiRft 

irni^tihtmz. i^mm^izxm^^i 4 a*<ita 

Hfiil 8St)fMS«ffi2 7l,zMLxmif)t^hm4^Fim 

mibi3 8i,zm'oxmn^ti^mib^^. x-f yf-y^B^co 

x'$>*)^iifi^wim(iZ$>-yxi>Mi^^»^&(iL^ni;,ti 

[0 0 2 8] ixtz^^m>m3<r>mk<r>m^i:m7jbm 

?g®{ctiv^T. Tu^mmi2b^n^m:fjf&i(7)mmz 
x*)m^^^m^f^izx>( y^yi^$it?,tiif>. XV 

•yh^co^MVMl airu^XWLl 2X'ii*^<m^m 

m 1 3 ffistcistts i><7)xi> *) . fiujim 1 cr)mm<mmt 

|SI-T'S>S»*»^>. |S|-|S54i-t;oV'>r{±|S|-«r^S-ftL 

-e<oiJiBHS-«B&-r-s. flP*>rw««4 0<o«iig^i 

7±{;{4. ®lcO||M<0»Ct3{tl.*ji««il8SlX. 
ffi«^iiilSl2 0*ggfig$ix5^i:«l<. y-h«S2 

1. r^/l/7rXi/'U3y (a-Si ) *»/?>^:Si|i^flc 
®2 3^$r:t-ri.TFTl iatXaScOS^«li2 7*« 

ieioj3 2 a~3 2 c*iJ^^$aS«ffi|»l3!!ia§n^ffi(iiJ 
IS3 3**EpJW$tlTV^I». 

[ 0 0 2 9 ] -:fir*f(«a««i4 its. mjmm34±(Dm 

(R) . H (G) . * (B) fOXh7^rtt<0;<^7-7 
>r/l':?3 6±tc. *eiSM3 9*:frL. xvt y r^^teJ: 0 
JgJSSnS I TOI8i&Xh9-fr4mo|ft|!Sa«34cO 
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m§ tt, MtcSli'H^Bgitt i O llitijiS 3 3 1 |5l«(c 1 
M^'t'tC3®c^nj|^ffir&l3 2 a— 3 2 c 

E^*l^!la$^t§i^l*IM4 3*<EPJSlJ§i^Tv^s. 

JtAU. lMS*53 0 0AemXl0 0//m<i0aEft*S^ 
^^44^m-r-5., 

[0030] ^^ttC J: "9 . JBtfl^B«^^^4 4 (iTlO^*^ 
WiZ-h-yXXt. iE|{aM3 3, 4 3fcJ: '5*v^'yi5'a[* 

ffi^^ij 1 4 <?)?a[^^ 1 4 a 1 cr>mm<r)mmb mm 

dZ 1 B^-C30<7)RJgffir6l3 2 a~3 2 c fc^^oTiE^ 
2 7 ratc^^ BJJirr 5 i: . 5^EP s iTfiKommz i 0 ?S 

1 4 a 1 <7)mm<r>mmcm 5 tc^-r^jo t 
mtm-:fj\^i^<t:.i^. xmmi^^ixir\,zmmL 

[003 1] -eL-C^<?5?S^B«^^4 2{=Ti6W5:^ 
A-^Tj&^O**! 6 m s e c i:®^Tav^«^^4>fi;t. 

[ 0 0 3 2 ] cicT) J: 0 tc^^-mti. m 1 (rmmcomm 
tmm. vv:^vi%htmm»^x/^mz 

mimwms.<o^mi>-^m^j:^-^^ -y ^ mjmmi 1 4 

«iSYb^#^>n. wmizt>^xi:>^m:^m.^^^ 

[0033] i^*^BJ(i_h|e|gJttfojg,®m'^iti. i>«o 

lit t < , wmmmim^^mi'^^z^Mmmsam 

^^i^^^i.m^. ^ffl!»<^2/3mTT-#)l.»*>' 

[0034] w,zwmmz^vrhmsk9t^mv)in 

t RJ^fcRS^S^x.S i:#l< la 1 0 fcS^-tH 1 
<?5«{C^*iimfii4 6&im^^4 70igRtfcT?R^ 
i^4 8*^R?K(=iB|filLytrO&5v^<4. 01 1 (c^-TIS 

tCTfaSiH^ 5 2 Sr 1 /4 PJjgfcieiiiJt- LT t, ft 
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y^h-^t^hn;:m^\t^''^hixh\:.mz^ x^ v&v. 

msmmwm.\z\iWxx^^ . ramE*«ffiir^ 
[02 ] *iiH^<om 1 (Ti^mimmrm i ^oa- a ' n 
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«lB&¥iB0-C*«.. 

[08 ] *|(|QH«0||3<0||Jfi«0?^®mi6l««^^^ 

B&fl^®0T-?)-S., 

[09] :^^B^cr>m 3 cOllMiOJgJScOiaA^^^^^ 
•t«lB&llrBB0-C-3i.2.. 

[010] ^?m<m 1 «^0!ioEi6i*efli^^-niiw 

[01 ii^^m<7)m2<ni^m<^wxpm&t:m-tw^ 

[01 2] itm^<ri^wj]^^f^-tmmx'hh. 
[01 3] m^cmmtrmL (a) Ji-eco^o^^t^^s^ 
•ffiB»&iBfiS0, ( b ) \t^<r)mKmmi^-mmm 

[014] m^<^W^7V^L ( a ) J4^<?)%»^tt®(:*3 
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1 l-TFT 
1 2-T\y^mSi 
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